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inks 



The present invention relate: 1 
composition comprising said 
printing plastic substrates, to a 
of producing a laminate 
independent claims. 



to a polyuretliane resin for color inks, to a coating 
fjolyurethane resin, to the use of said polyurethane resfn for 
method of produQ-ng a polyurethane resin and to a method 
a printed image, according to the preamble of the 



carrying 



Polyure^ane res.ns are the bi ^ders of choice in solvent borne coating compositions for 
Pia^c films and .n the p^d.c«on of image carrying laminates. Laminates are muiti- 
layered shaped artides in whi.*, - according to the needs of the final article ^ch of the 
layers consist either of the s. me or of different materials. The preferred materials are 
paper, wood, l^le^metal ar^ plastic films. ,n the field of food packaging, the laminates 
are mostly made ftom plastic or mefal films, in particular metallized films, or a 
combination of both. Film ma. trials are ehosen such that the laminates can be subjected 

to sterilization processes Without deterioriation of the film and/or thelaminate. As afu^^^ 
^v^ge animates impart tci prints or generally image's a satisfying appearance with 
«sp.ct to gloss and color festnU Generally laminates are produced by either joining two 
T """"^ """^ adbesiv^free extrusion coating, irrespective of 

generally any kind of image which does not necessarily 
ied to one or both of the layers prior to applying the next 
und Druckfarben, ed. U.Zorll, Georg Thieme Verlag, 



the production process a print 
have to be printed can be app 
layer (Rompp Lexikon, Uckel 



' Stutigar^ New Yortc 1 998, pJ21 4 and 31 8). 



Coating compositions for lamirfates, 
satisfy high standards. The 
the dried layer with the require d 
the adhesive or to the extruded 
dried layer stabilit/ during 
water even over a prolonged 
dried layer must show blocking 
In the production of bags). The 



anU 



- £ • 



i • 1 1 «v» ynrmn io> i-i 



V which are mainly in the fomi of printing inks,.have to 
as the film fanning part of the composition must pnavide 
adhesive strength both to the underlying substrate and to 
layer. As a further requirement the resin must impart to the 
' after sterilization processes and/or treatment in boiling 
period of time (e.g. during food preparation). Further the 
resistance and stability during sealing of the laminate (e.g. 
composition - as a printing ink -must be printable in flexo 



• con r\ f\^r\ 
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p-asuc fl,™. ^„ ^ ^ ^ ^^^^^ ^ ^^^^ P .ng 

H in alcohols, in particular in ethanol. 



and to be soluble in esters and 



Suitable pojyurethane resins 
01/14442 or WO02/38643. 



Tlie present invention is relatec 
a) reacting l-isocyanato-S 



are known, for example, from EP-W-O 604 ^90, WO 



c) 



reaaive components consistin 
polyol, and the said tefminatfni 



to a polyurethane resfn, obtainable by 

«5ocyanatomethyI.3,3,5-trimethylcyclohexane n^^r,i, 
diisocyanate (IPDI) alonl or together with one or ™ ^^"f ^^^"^ Osophorone 
, ^ or more aliphatic diisocvanates with 

adding a diamine; 
adding a polyol having: 
g^mol; and 

optionally reacting the 
terminating agent 

wherein the ratio of equivali,t weights of diisocyanates to the group of isocvan.t 
reaaive comoonents ron«i^«L of the «!ri ««i .u , ^ 'socyanate- 

of the sa,d polyether polyol, the said diamine, the said 
agent is 1 :1 or greater than 1 . 



mver tion, 



According to the present 
weights. When ranges are ghAeA 



The polyetherpolyol 
generally defined by the formulL 



compoi lent 



wherein R is a C2 to c,o straigh 



an average molecular weight of equal or less than 800 
product obtained In steps a) to c) with at least one 



all molecular weights are weight average molecular 
the respective boundaries are understood to be included. 



of the polyurethane resin of present invention is 



HO-j-RO- 



■H 



, - 'Jranched hydrocarbon group. Preferably R k an 

polytetramethylene ether glycols (Poly-THR Accordlnrtath. 

y 'rin. Accordmg to the present invention, the use 



— ^ It /m/rmno 10. lo 
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invention Is Poly-THF 2000. 
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prfefen^. In *e above formula, n Is chosen such that the 
:he polyaher polyol ranges from 1000 to less than 3000. 
An e^iedally preferred polyelheipolyol of the pieseni 



The d-lsocyanates and the po yether polyol a« -eacted wW, each other » fe,™' , first 
■soc^nat^rmmated prepolyner. IH^. .„ «ce« of on. or mom dtrsocya™,., is 
-eac^ w«h the polyethe J,yo.. According ^ the present Invention, 
e^valen. .eights of diisocj^nat. components to po.ye*en„,yo. is In a range J 
between 3,6: 1 and 1 :l , prefei ably about 2:1 . 

The reaction is carried out u 
art- According to a preferred 
solvent using vvell-lcncwn 



under 



catal/sts. 



conditions which are well known to those skilled in the 
e nbodiment the reaction is can-led out in the presence of a 



Examples of suitable solvents 
propyl acetate, butyl acetate 
ran^ from 0 to 90 percent 
percent by weight of the reacti6n 



^are alfcyl acetates such as methyl acetate, ethyl acetate, 
»nd pentyl acetate. The total amount of solvent ti^pically 
weight of the reaction mixture, preferably from 25 to 60 
■ miTcture. 



bf 



advantagec usiy 



A catalyst may be 
with diol. Suitable catalysts 
dibutyltln dllaurate, zinc 
Oiganotitanium compounds 



areitin 



derivatives 



SU3h 



employed Id accelerate the reaction of diisocyanate 
derivatives such as stannous octylats, stannous oxalate, 
such as zinc diacetate, zinc bisacetyl acetenate or 
as tetrabutytitanate, or mixtures thereof. 



Funher addwves may be pJent For example, an antioxidant such as Irganox ,076 
^««tecyW,S-dI-t*gtyl-^hyd oxyhydrocinnamate) may be added. 

lfem«t.on Of the isocya„a,e«m,l„a,ed prepolymer is generally carried out at a 
rir" -gingfrom 0 «, ,30^, preferably ranging from 50 to 90^ T^a time of the 
^on generally «nges fton^ a period of from 1 to ,2 hours, preferably from 1 to 4 



^-c — •coo n hio" 
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The thus formed isoqranate-teifminated 
diamine can be any aliphatic 
primary or secondary amino 
1 ,3.-diaminopropane, diamihobutane; 
3-aminomethyl-3,S,5-trimethy 
diamine, 1/2-diaminocyclohe^ane 
(aminomethyl) cyclohexane. 
particularly preferred. 



prepolymer is chain-extended with a diamine. The 
cycloaliphatic, aromatic or heterocyclic diamine having 
groups. Example are ethylenediamine, 1,2-dlaminopropane, 
hexamethylenedlamine, 1,4-diammocyclohexane, 
cyclohexylamine (isophorone diamine), m-xylylene 
such as DCH 99 sold by DuPont, or i,3-bis 
/iccording to the present Invention, isophorone diamine Is 



inveution, 



According to the present 
the diamine is carried out 
terminated prepolymer to thei 
preferably 7:1 and 5:1. Thus, 
terminated prepolymer. 



7-808 P. 013/023 F-ZflO 



FSICOOlEP-Oa 00310 , doc 



I, it is preferred that only a small chain-extension with 
the ratio of. equivalent weights of the Isoc/anate- 
diamine components Is in a range of 10:1 and 5:1, 
product of this reaction is a chain-extended Isocyanate- 



Thierefor^ 



Ihe 



The reaction is can-led out uncler condWons which ane well known to those skilled in the 
art. According to a prefen-ed i embodimeni^ the reaction is dairied out by adding the 
diamine dissoh^ed in one of this solvents mentioned before as solvents for the reaction of 
the diisocyanats with the p-jlyetherpolyol to the reaction mixture. The faction is 
generally carried out at a temp arature ranging from 0 to 90»C, preferably from 25 to 75»C, 
for 5 minutes to 2 hours. 



tha 



The chain-«ctended isocyanatc 
average molecular weight of 
invention, the term polyol is tc 
least two hydroxyl groups. In 
carried out According to 
hexanediol, neopentyl glycol, 
preferred as polyol componetlt 
isocyanate-terminated prepolyihei 
between 2:1 and 1:1, preferablir 



■terminated prepolymer is reacted with a polyol having an 
iequal or less than 800 g/mol. According to the present 
be understood to comprise chemical substances having at 
this step, a significant chain extension of the prepolymer is 
present invention, diols such as 1,4-butanedioI, 1,6- 
jlihydroxy polyetherpolyols, polyesterpolyols or the like are 
The ratio of equivalent weights of the chain-extended 
T to the polyol component of this section Is In a range of 
1,6:1 and 1,2:1. 
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The reaction is carried out under conditions which aie well known to those skilled in the 
art. According to a preferred e>nbodiment, the reaction is carried out by adding the polyol 
to the reaction mixture. The reictlon is generally carried out at a temperature ranging frt>m 
0 to 90»C, preferably from 25 1 □ for 30 minutes to 3 hours. 

The thus formed prepolymer 
The terminating agents can 
Examples of amines are 
propyimorpholine^ a 
amine, aminoethoxyethano 
isophoronediamlne, 
amine. Bcamples of alcohols 
alcohol^ ethanol^ or oleyl alcoHol 
teiminating agents Is in a raiigc 



niay 
be chosen 



mona tiines 



iminoeth) Ipipei 



1^-diami locyclohexane 



a'e 



The reaction is carried out untler 
art According to a pr^ired 
more terminating agents to 
temperature ranging from 0 to 



further be reacted with one or more terminating agents, 
from the group consisting of amines and alcohols, 
and diamines are butylamine, dibutylamine, amino- 
>razine, dimethylaminopropylamine, di(isopropanoi) 
ethanolamlne, dimethanolamine, 4-aminophenoI, 
such as DCH 99 sold by DuPont, or oleyl 
1 -propanoic 2-propanol, l-butanol, 2-butanol, neopentyl 
The ratio of equivalent weights of the prepolymer to the 
of 10:1 and 2:1. 



conditions which are well known to those skilled in the 
embodiment, the reaction is carried out by adding the one or 
thelreaction mixture. The reaction is generally carried out at a 
'C, preferably from 25 to 75»C, for 50 minutes to 1 hour. 

Optionally, the final product Ian be diluted in a solvent such as an alcohol, preferably 
eihanol, or an ester such as n-p ropyl acetate, in order to obtain a clear solution. 

It is Important that according to the present invention, there is not used an excess of 
.socyanate-reactive componenis consisting of the said polyether polyol, the said diamine 
the sa,d polyol, and the said terminating agent The presence of unreacted isocyanate^ 
reachve components, in partic ilar the presence of compounds having free amino groups, 
would adversely influence the > :haracteristics of the final color ink. 



The thus prepared polyurethan 
of 20000 to 80000 g/mol. 



a resin has a weight average molecular weight in the range 
pref^bly between 25000 to 55000 g^mol. The resin is soluble 
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Depending on the chemical 
nature of the reactands and 
adjustable to the needs of diffident 
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alcohols such as ethanol. The resin according to the 
a degree of urethanlsation between 1 0 and 30%. 



structure of the polyurethane resin and thus on the chemical 
iheir respective ratios to each other the printing inks are 
kinds of plastic substrates and/or application methods. 



Besides the polyurethane resm according to the present invention, the printing ink 
comprises components commonly used for flexographic and gravure printing inks. The 
main components beside the | polyurethane resin are a colorant, at least one solvent and 
additionally additives such as ^'ax. 



CO or 



The colorant can be any 
gravure printing inks. Example i 
as Solvent yellovk' (Q 19), or 



dye or pigment commonly used In flexographic and 
are basic dyes such as Basic Red (CI 1), lighlfest dyes such 
p^ents such as Lake Red C 



In the printing Inks, a resin 
pigment. 



su( h as nitrocellulose may be used as a carrier for the dye or 



According to the present indention 
example, ethanol or isopropan Jl, 



To the printing inks, common 
plasticizers, stabilizers or wa?^ 
preferred. 



The term 'film forming* is defined 
generic term for the transition 
forming occurs by means of 
simultaneously or one after th 
film forming under standard 
the temi "drying" is more 



a'bn, commonly used solvents such as alcohols, for 
I, may be used. 



y used additives may be added. Examples are surfactants, 
may be used. The use of at least one wax additive is 



according to DIN 55945: 1996-09. Film forming is the 
of a coating layer from the liquid to the solid state. Film 
physical drying and/or curing. Both processes proceed 
s other. The polyurethane resin of the present invention is 
conditions {25''(Z, minimum 40% relative humidity). Whereas 
to the process engineering used for drying the liquid 



related 
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layer, such as ovens and tenperatures, the term -curlnr b related to the chemical 
processes within the resin duhing the drying process. The polyurethane of the preser« 
invention is of the non-crossIin king type. 



'Initial adhesion* is defined ai] 
seconds maximum after drying iof 



being the adhesion immediately after drying and up to 30 
'the layer. 



"Dryinr means substantial re, ,ovaI of the solvent from the layer. The latter is one of the 
.equlrement that the layer beelomes solid. The residual solvent In the layer is not more 
than 10% by weight of the v eight of the overal solvent. A dried layer is a layer of a 
thickness between 4 and 6 mt. in particular 5 mn after treatment in an IR-oven by 70 - 

In the solid state the layer is tack-free, in case the layer is 
oven temperature has to be increased/decreased . or the' 
o be adapted corre^ondingly. 



80'C for less than one minute 
thicker or thinner either the 
duration of heat treatment has 



'Layer* and "image' are use< 
Images are in form of pictures, 
shoujd not be limited by their 



In the. conte^ct of the present i 
l^ampp Lwlkon, ed. U.Z0II, 



synonymously throughout the specrflcation. Uyeni and 
Iwritings, oveTprints,(overprint varnishes) and their meaning 
ejoension and thickness. 



I arm. 



ivention all technical terms shall be defined according to 
C«forg Thieme Verlag Stuttgart, 1 998. 



fi 5t 



The present invention further 
printed Image, said method 

a) providing a printing ir 
polyurethane resin of 

b) applying a layer to a 
in a flexographic and/cr 

c) removing said solvent 
curing the layer 

d) applying an adhesive 
applying a second su 



jncompasses a method of producing a laminate carrying a 
;5 the step of 

k comprising at least one organic solvent and at least one 
present invention as at least one film forming binder and 
substrate by printing said printing Ink provided in step (a) 
gravure printing process to said first substrate 
from said layer applied in step .(b) thereby drying and/or 



tie 



to the layer of step (c) and finishing the lamfnate by 
on the adhesive. 



ibiftrate 



^4 ^.^ •KQQ D hiR 
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Preferably, the first and the Ucond substrates are of a plastic material, preferably of 
polyolefinic nature. The first cind the second substrate can also be of different chemical 
nature like polyester or polyaniide such as Nylon. 



According to the present invfention, 
conventional solvent-free adhesive 



The adhesives are applied to 
using a hand coater. Alcohol- 
diluent before application, 
weighs more preferably 30 by 



ttie 



layer according to conventional methods, for example by 
jased adhesives are preferably diluted with a conventional 
Preferably, a solution containing 20 % by weight to SO by 
weight to 60 by weight of the adhesive is prepared hereby. 



In the case of those adhesh^ 
said adhesive to the printed 
applying a second substrate 
however^ it is more preferred 
and then to finish the laminat^ 
adhesive. 



Further part of the present ii 
mentioned hensinbefore. Of 
second substrate on the first 
for an adhesive. 



If necessary^ the ink compositi 
resins, e.g. cellulosic resins^ ac 



X — ix- n yn-7/onno ic«iq 



1^ as an adhesive in this process can be used any 
or solvent-based adhesive. 



It is preferred according to the present invention to apply 
layer of a substrate, and then to finish the laminate by 
pn .the adhesive. In the case of a solvent-free adhesive, 
o apply said adhesive to an unprinted layer of a substrate, 
by applying the printed layer of a second substrate to the 



irvention is therefore a laminate produced by the method 
^ the laminate can also be produced by extruding the 
►strate carrying the dried layer. This method does not call 



0 3urse^ 



smbi 



on of the present invention can contain additional binder 
rylic resins, polyvinyl chloride. 



-KQQ D ni"7 
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The present invention is he einafter further lllus,«ted with the aid of non-limiting 
examples. Unless otherwise inkcated, all pe«:emages ar« weight percents. 

■fegrpple 1 : SvnthesiQ nf t he poL ip ^ane resin 



A five-neck flask equipp 
means, an agitator and a 
ethyl acetate and 1^0 g (0.1 
at an agitation velocity 
temperature was Increased to 
with 0,9O0 g (0.06 wt-%) zii 
velocity was Increased to 90 
2000 were added over a pi 
temperature of 60-7S*C for 3Q 
eq) isophorone diamine (IPD, 
minutes. The reaction was 
Thereafteo 9,89 g (0,220 eq) 
30 minutes, 2,07 g (0,034 eq, 
1 65,0 g (11 ,0 v»ft-%) of ethan 



with two additions funnels, a gas introduction 
IOmeter was charged with a mixture of 813 g (55 vvt-%) 
.-% ) liganox 1076. The mixture was thermostated at 25-C 
60 rpm and an nitrogen stream of 0.4m'/h. Tlie 
fO-75-C, and 90,2 g (0,784 eq) of IPDI wer^ added together 
ic bisacetyl acetonate (catalyst) to the flask. The agitation 
^m. To the isocyanate solution, 400 g (0,4 eq) Poly-THF 
iod of 10 minutes. The reaction was conducted by a 
^90 minutes. In the second step, a mixture of 5,77 g (0,068 
• and 5,77 g ethyl acetate was added over a period.of 10 
iducted by a temperature of 60-75-C for 30-90 minutes. 
,4-butanedioI were slowly added. After a reaction time of 
monoethanolamine were added. After farther 30 minutes, 
were added to obtain a polyurethane solution. 



The resulting polyurethane haJ the following characteristics: 
Dry content: 34J 

^^5'^' 1 7^0 mPa-s at 25-C 

Degree of Urethanlsation; 1 9« 
Nitrogen content 1 

30( 00-60000 Daltons 



ll-Or-Oa 18:22 VON -Hspp Wangar I Ryffal AS. »il 



PSIC081E? / 11.07.03 



£xample2: Preparation of a cyk^ 



•Mi-n-giaasse 



10 



T-BBg P.0IB/0Z3 F-zaO 



paxcQaiBP-o3QQaio .doc 



The final Ink was prepared by 



mixing the following Ingredients during 20 minutes. : 



Nitrocellulose based 
Solvents 
PEWax 

Polyurethane resin of 



c ^an pigment 



example 1 



As solvents, commonly used 
The nitroGellulose based 
components in order to obtain 

Collodion E 15 
Dehydrated alcohol 
Blue pigment PB 1 5/4 



sclvents : 



such as alcohols were used, 
pigment was prepared by grinding the following 
a dispersion of said pigment: • 



cyan 



Collodion E 15 consists of 46 
acetate and 32 wL-% dehydrat^ 



55,0 wt.-% 
14-24 wL-% 

1,0 wt.-% 
20-30 wL-% 



38 wt-% 
37wt-% 
25 wt-% 

wt-% nitrocellulose, dissolved in ester, 22 wt-% isopropyl 
alcohol. 



r- ■con n nin 
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Polyurethane resin^ obta nable by 

a) reacting 1-isocyanato-5-i50cyanatomethyl-3,3^5-trIme%lcyclohexan (iso- 
phorone diisocyaiate (IPDI) alone or together with one or more aliphatic 
diisocyanates^ wi h a polyether polyol having an average molecular weight 
in the range of 1 000 to less than 3000 g/mol; 

b) adding a diamine 

c) adding a polyol laving an average molecular weight of equal or less than 
600 g^mol; and 

d) optionally reactirg the product obtained in steps a) to c) with at least one 
terminating agent 

wherein the ratio of equ valent weights of diisocyanates to the group of isocyanate- 
reactive components cokrsisting of the said polyether polyol, the said diamine^ the 
said polyol, and the saiq temiinating agent is 1 :1 or greater than 1 . 



acc i>rd1ng 



Polyurethane resin- 
weights of diisocyanat 
between 3,S: 1 and 1 :1 



to claim 1 or 2^ wherein the ratio of equivalent 
components to said polyetherpolyol is in a range of 
preferably about 2:1 . 



Polyurethane resin accc|rdlng to any of claims 1 to 3, wherein the polyether polyol 
Is poly-THF2000. 



4. Polyurethane resin according to any of claims I 'to 4, wherein the diamine is 
isophordne diamine. 

5. Polyurethane resin accjbrding to any of claims 1 to 5, wherein the polyol is 1^4- 
butanediol. 

6. Polyurethane resin, accbrding to any of claims 1 to 3, having a weight average 



molecular weight In th<? 
to 55000 g^mol. 



range of 20000 to 80000 g/mol, preferably between 25000 
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urethanisatiori between 



8. 



9. 



11. 
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Tding to any of claims 1 to 6, haWng a d^e of 
20 and 30%. 



Method of forming a po yurethane ,^ln, cbmprising the steps of 
a) reacting l-'-c).^ato.5.feocyanatbmethylo,3,5^rlmethyl^^^^ (i3o- 
phorone dn.ocy|nate (iPDI, alone or together with one or mo,, aliphatic 
dn^cyanates w th a polyether po.yo. having an avecage mofecular weight 
In the range of idoo to less than 3000 g/mol; 
adding a diaminet . 

Pp«=ndV g p^„„ ^,„^ in ».«p. a, c, WW, « leas, o« 

terminating agent 

wh«.i„ the ratio of equ Ivalent weights of dn^ocyanates to the g^up of isocyanate- 
sa,dpolyoUndthesaic!tenT,matingagentls 1:1 or greater than 1. 



b) 
c) 

d) 



A coating composition, 
one polyurethane resin 
binder. 



pre|5Brably printing ink, comprising a solvent and at least 
according to one of the claims 1 to 8 as film forming 



b.n^ m pnnfng mfcs f|r printing plastic subst^tes, preferably polyolefinic plastic 



b) 



laminate carrying a printed layer, said method 



Method of producing a 
the steps of 

dXT^ ' "i"^ «»nP«IUon. preferably a pnntlng Ink accorilng 

applying a ,t, a fl« subs^te, p^feab,, a plas«c fell, by p,,«,„g ^ 
pnm,„g .nfc Of a) .„ a flwographle andter 



comprises 



to 
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vent from said layer thereby drying and/or curing said layer 



d) 



removing said so 
obtained in step b), 

applying an adhibive to the dried and/or cured layer obtained in step c) and 
producing the laihinate by applying at least a second substrate, preferably a 



plastic foil, on th 



13 adhesive. 



1 3. Laminate produced by t le methodxrf claim 12. 



ll-nT-03 16:23 VON -Hbpp Hanger « Ryffsl A6, »|| 



P3tC0eiE? / 11.07.03 



Abstract 



14 



+41-71-8138556 • T-8B8 P.0Z3/023 F-2fl0 



FSZC081EB-030Q310 , doc 



The present invention is rel 
isocyanato-5-isocyanatomethy 
(1.PDJ) alone or together with 
having an average molecular 
a diamine; adding a polyol ha^ 
gmo\; and optionally reactini 
terminating agent, wherein the 
isoqranate-reactive componeri' 
the said pofyol, and the said tei 



|ted to a polyurethane resin, obtainable by reacting 1- 
■3^,S^imelhylcycIohexane (isophorone dlisocyanate 
le or more aliphatic diisocyanates, with a polyether polyol 
'eight In the range of 1 000 to less than 3000 g/mol; adding 
ing an average molecular weight of equal or less than 800 
the product obtained in steps a) to c) with at least one 
jratio of kjulvalent weights of diisocyanates to the group of 
consisting of the said polyether polyol, the said diamine, 
linating agent is 1 :1 or greater than 1 . 
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